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(57) ABSTRACT 

A BOC (bo ard-o n-chip) semiconductor package includes a 
semiconductor die baving die contacts, a substrata bonded 
circuit side down to tbc die,, and an adhesive layer bonding 
toe subsuaic to tbc die. The substrate includes a circuit side 
having a partem of conductors and wire bonding sites, and 
a back side baving an array of externa] contacts (e.g, BOA 
solder balls) in electrical communication with the conduc- 
tors. The bonding sites on the conductors overhang the 
peripheral edges ofibc substrate such that access is provided 
Tor bonding wires to (he bonding sites and to the die 
contacts. Because the substrate is bonded circuit side down 
to the die, a loop height of the wires, and an overall height 
(profile) of the package are reduced by a ihjrfcnftc$ of die 
substrate. In addition, a plaaarily of molded segments that 
encapsulate the wires is improved, and mold bleed during 
molding of the molded segments is reduced. A mtibod for 
fabricating the BOC package includes (he Steps Ofi provid- 
ing the die with the die contacts, providing the substrate with 
the conductors and the overhanging wire bonding sites on 
the circuit side and external contacts on the back side, 
bonding the substrate circuit side down id ibe die, wire 
banding (be wires so the wire bonding sites and to the die 
contacts, and then forming the molded segments to encap- 
sulate ihc wires. 

35 Claims, S Drawing Sheets 
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BOC SEMICONDUCTOR PACKAGE orauocbai] grid array (FBOA). The external contacts 26 are 

INCLUDING A SEMICONDUCTOR DIE AND bonded id ball bonding sites 30 on the conductors 24 using 

A SUBSTRATE BONDED CIRCUIT SIDE a bonding technique such as soldering, wcJdiog or brazmg. 

DOWN TO THE DIE A solder mask 32 on the substrate IB facilities bonding aod 

5 electrical isolation of the external contacts 26. The conduc- 
tors 24 also include wire bonding sites 30, and wires 34 arc 
FIELD OF THE INVENTION wire bonded lo the wire bonding sites 30. and to the bood 

«... , , „ . pads 16 on the die 12. The BOC package 10 also includes an 

JSZt MV6 T a % M £, gC ^L^ al ?J**T t ""psulan. 36 thit Mopnliu. the wires 34 sod ibc 
includes a ScnuccnductDT die, and a substrate bonded Circuit . . * ^ . , c _ , * « rf :^ 

One feature of this type of BOC package 10 is that using 

BACKGROUND OF THE INVENTION 15 bonding techniques the wires 34 are formed 

with a loop height Wl. In addition, Ihc cocapsulut 36 must 

One type of semiconductor package is referred to as a have a width XI. and a thickness Yl which insures thai the 

"chip scale package" Chip scale packages arc also referred wires 34 are fully covered by a desired covering thickness 

to as "chip sifce packages*,, and the dice are referred to as Zl (e.g., 0.02 mm to (X 10 mm). Accordingly, the lywifrpwy; 

being -minimally packaged". Chip scale packages can be 20 Yl of the cocapsulamt 3$ must be selected to be at least equal 

fabricated in ■^incased"' or "cased" configuraiious. Uncased 10 ibe loop height Wl plus the covering thickness Zl 

chip scale packages have a * footprint" (peripheral cuiline) (Y1-W1+Z1). An Overall height YP (pro tie) of the package 

thai is about ifae same as an unpackaged die. Cased chip * 10 is thus affected by the loop height ^Vl, by covering 

scale packages have a peripheral outline that is slightly thickness Zl, and by Lbc thickness Yl of the cocapsulam 36\ 

larger thai an unpackaged die. For example, a footprint for 25 tl wou ij be advantageous to be able in decrease the loop 

a rypical cased chip scale package can be about 1.2 times the wi and the thickness Yl of the encapsulam 36. In 

size of tbc die contained within the package. particular, reductions in the loop height Wl and the thiclr- 

A convtnbonaJ chip vale package includes a substrate nesx» Ylof the encapsulaut 36 would allow the overall height 

bonded to the die. Typically, the substrate comprises an YP of the package 10 to be decreased. Similarly, it would be 

organic material, such as bismiJeimidc Lriazinc (B'O. an 30 advantageous to be able to decrease the width XI of the 

epoxy resin (e.g., "FR-4") or a polyimide resin. The sub- encapsulinl 36, as [his would decrease the footprint of the 

Strate includes a pattern of conductors, such as copper traces, BOC package 10. 

that are wire bonded, or other wise electrically connected, to Another feamre of the BOC package 10 is that the 

bond pads, or other connection points, on the die. rcladvcly Urge thickness Yl of the cdcapsulant 36 forms a 

The substrate also includes external contacts in electrical recess 38 proximate to the external contacts 26. In order to 

communication with the conductors. Typically, the external make electrical contact with a mating subsnatc, such as a 

contacts comprise solder balls arranged in a dense array, primed Circuit board, the external contacts 26 must have a 

such as a ball grid array (BGA), or a fine ball grid array diameter Dl that is larger than the depth D2 of the recess 3S. 

(FBGA). These dense arrays permit a high input/output In order to satisfy ibis requirement the external contacts 26 

capability for the chip scale package. For example, a FBGA 40 must be larger than otherwise required. It would be advan- 

on a chip scale package can include several hundred solder lagCOUS IO be able to decrease the depth D2 of the recess 38. 

balls. The pattern of conductors 00 the substrate, aod the Yet another feature of the BOC package 10 is that during 

associated bonding sites for the external contacts, is some- molding of the encapsulani 36, some mold material may 

times referred 10 as a "circuit". ^ bleed onto the solder mask 32. The mold bleed can adversely 

One type of chip scale package is known as a board-on- aficct bonding of the external contacts 2$ to the bonding 

chip (BOC) package. With a BOC package the substrate sites 28. The mold bleed can also adversely affect the 

(ix., tbc board) is bonded to the circuit side (face) of the die, electrical connections to tbc external contacts 26, and the 

and wire bonds are made between the conductors on the cosmedc appearance of the BOC package 10. 

substrate and the bond pads on the die. 50 The present invention is directed to an improved BOC 

Referring to FIGS. 1A and IB, a conventional BOC package that bas a reduced thickness, and a smaller footprint 

package 10 is illustrated. The BOC package 10 includes a than the prior art BOC package 10. In addition, the BOC 

semiconductor die 12 having a circuit side 14, and a pattern package uses Less cncapsulam material, has less mold bleed, 

of bond pads 16 on the circuit side 14. The bond pads 16 arc and a substantially planar encapsuEanl surface. The present 

in electrical communication with the integrated circuits and 55 invention is also directed To a method for fabricating the 

semiconductor devices contained on the die 12, The BOC improved package, and to improved electronic assemblies 

package 10 also includes a substrate IS bonded to the circuit incorporating the package, 

side 14 of ihe die 12. The substrate IS has a circuit side 22 _ t 

containing a pattern of conductors 24, and an adhesive layer SUMMARY OF TOE INVENTION 

20, which bonds the substrate 10 to the die 12. Tbc substrate so In accordance with the present invention, an improved 

18 has a peripheral outline that is smaller than the peripheral BOC package, a method Cor fabricating the BOC package, 

outline of the die 12, such that the bond pads 16 are not and electronic assemblies incorporating the BOC package 

covered by the substrate 18 and the adhesive layer 20. arc provided. 

The BOC package 10 also includes an array of external The BOC package includes a semiconductor die, a sub- 

contacts 26 on the substrate 19 in electrical communicatioQ 65 strate adhesively bonded to the die, and an array of external 

with the conductors 24. The external contacts 26 comprise contacts (e.g., BGA solder balls) 00 the substrate. The BOC 

solder balls in a grid array, such as a ball grid array (BGA) package also includes wires lhal are wire bonded to the die 
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and to the substrate, and molded segments cm either side of DETAILED DESCRIPTION OF THE 

the substrate for encapsulating the wires. PREFERRED EMBODIMENTS 

The scmkooductor die includes a circuit sitfc (fcce) Referring u> FIGS. 2A and 2B, . BOC packsge 40 

having a pattern of die aratacts m ele<rtncJ commamcatioo constructed in accordance with the invention is ahteSLed 
with the aicpttd circuits cootauied on, the ic The sub- S ^ D0C pick 40 includes a semiconductor die 42 aod 

siwte also includes a circuit side (face) having a pattern of a Sllbstt , tc 44 bocded to the die 42 

conductors and wire bonding sites located outside of tbe „ ... . . , , v __ . 

peripheral edges of the subaLc In addition, tbe substrate d,e « !» cIud « »^»wkw« J 9 *****. ■» 

include, a back side with the external contact, and ball 5£"J* ,Vf 0lde ' mD ^Z "^faled *»cuite 

bonding sites tor bonding tbe external contact to tbe 10 ^ ^ ^ processes. Tbedjc *2 can be . 

substrate, conventional semiconductor component such as a dynamic 

T 1 ' random access memory (DRAMX a ffynchronous DRAM 

InibeBOCjjaetag* fewbarate .sbonded to thedie with (SDRAM), a static random-^ ^^(SJW^o/an 

it?-^2! t^ locira.tide|S aiedduTera J Uy,tbecu^t logic circuit (LOGIC), or toy other semiconductor device 

s»de of ibe substrate faces "dr relative 10 the exterior of the 15 ^ packa g^; 7 

^^^™ n ?£™^^ 3^^? plCk " ^ * t42 -^rorcuitside 4o(6ce) aod abadtside 

•?ihbh^T?Z2d^^ * 1° Edition, the die 42 includes a paaern nf die contacts 

dteJ» ^,K>2!i ? y 50 •» *» side 46 ta electrical comrmimcarioa with 

,1^ of Ibeaibstrale It, ad*U>a, a ^ j,^ contained on th*dfe4Z to tbe 

fa£*f ^^ ^^ * "ST**^*^.^ * illuslrativVen^nKoi, the die eoalactoM conprfao planar 

footprint of Lhc BOC package is decreased. Further, a t nm ^ A „7 , l^j.iv; IT. ^1 **J 

planarity of exterior surfa^Tof the molded segments is S,mi™j!? t™*°L\ ^ £ ^ 

improved, and mold bleed during formation of infolded J"™* However me die contacts** can comprise any 

segments* d^d 9?° 0f "^i** Also for 

. JT . L , a « illustrative purposes, tfac die conlacts 50 are shown as being 

The mctbod for fabnc*Lio S tbe package includes the steps 25 ubed above tbe surface of ihe drcuii side 46. Hawcircr, tDe 

of: provicuDg the semicODducujr die with lhc circuit side & c contacts 50 can also be recessed below a pas&ivadoa 

having the chc contacts; providing the substrate with the byer on the dirndl side 46 of the die 42 « is conventional, 

circuit side having tbe patiem of conductors and wire aJso, a ihickoess of tbe die 42 can be conventional with a 

boDduig sites, and with Hie back side having the ball bonding thickness of between about 02 mm and 0.5 mm bcine 

sites m electrical communication with the gooductors; adbc- representative 

ilSrflSS? I' *TT 10 "t^ 1 44 for *• B0< = P"k»EP 40 comprises an 

s,de of tbe dzejw^e bood^g He wu-es to Ihe we bondir>s ckctritaJly uwnUticg material such as ao organS^ner 

* c wb ?^ te 3011 10 ^ d,c 00 ^« reinforced ^ gja^ fibers. Such a maS b simc 

S ^ ™«dcd scgtncDB to en«p«UaIe the wnes; and ^ refttTcd to M "Srcui t mllclil i, ^ „,„ lhc 

boDdtog the exiernal contacts 10 the ban boodtog s.tes on tbe 5ubslnle 44^^^ ^f^d w M 7^^,^. SuiUole 

SUds Irate * t «r 

materials for the substrate 44 include bismaleimldetriziDe 
An electronic assembly, such as a mufti chip module, (BT), epoxy resins ( a FR-4 H and "KR-S^, amd polyhnide 
includes a substrate and mujtiple BOC packages flip chip resins. A represeotative thickness T (FIG. 2B) of the sub- 
mounted the substrate. Because the BOC packages have a ^ scnte 44 can be fioro about 02 mm to L6 mm. 
reduced heighi, a height of the assembly is also reduced As also shown in FIG- 2B. the substrae 44 includes a 

BRIEF DESCRIPTION Of THE DRAWINGS sirfc 52 Md 4 drcilil ^ ^ back side 52 of the 

. , substrate 44 includes ball booding sites 56, and external 

¥IG. 1A is an enlarged bottom view of a prior art BOC contacts 58 bonded to the ball booding sites 36. As shown 

package; ^ m 2C. the ball bonding sites 56 comprise generally 

FTG. IB is ao enlarged cross sectional view of the prior art square shaped metal pads arranged in a dense grid array. The 

BOC package taken along seciion line LB — IB of FIG- 1 A; external contacts 38 comprise solder balls bonded to the ball 

FIG. 2 A is an enlarged bottom view of a BOC package bonding sites 56. A representative diameter of the external 

constructed in accordance with the invention; contacts 5$ can be from about 0,1 mm to OS mm. In 

FIG- 2B is an enlarged cross sectional view of the BOC 50 add ^ D ' *be external contacts £8 can bo bonded to the ball 

package uken along section Une 2B— 2B of FIG 2A; hooding sixes 56 using any suitable process, such as solder 

FIG. 2C is a cross sectional view of lhc BOC package ^Aow wcldmg, braring^ or laser heating. Tbe material for 

taken along section line 2C— 2C of FIG 2B' the ball bonding sites 56 and the material for the external 

HO. 2D is a ecus* secdonal view of tbe BOC package ^ ~ * ^ 

taken along section line 21>-2D of nG. 2B: 55 ^^^^^^^^^^hsA^^^t 

tr r ■ | » . , ' , mask 60 having via openings 62 aligned with the ball 

Jt?ci L*£ ^ ^^ nal 7 cwo ^^ e ™ aI bending sites 56. Tbe «kJeT mask W can comprise a 

of HG 2a P * C E photoimagcable dielectric material, such as a negative or 

i?r/- c »\ « w .... positive tone resist. Such a material can be WankcL deposited 

FIGS. 3A-3F are schematic cross sectional views illus- w to a desired thickness, then imposed aod developed to form 

S^^r? 3 0t fabncalm S tbc B0C P* cka & c of the via opening 62. A representative thickness of the solder 

1-ifjS. 2A-2D; mAsk 60 can be rmm about 1 mils to 4 miK 

FIG. 4a is a plan view of an dectronic assembly that Tbc substrate 44 also includes a pattern of conductors 64 

includes BOC packages constructed in accordance with the on the circuit side 54. In addition, a plurality of conductive 

^ « vias 6« through the ^mbstratc 44 establish' electrical com- 

HG. 4B is a Side elevalMD view of the electronic as$cn- municalibn between the conductors 64 on the circuit side 54, 

bly taken along line 4B— 4B of FIG. 4A. and the ball boodiog sites 56 on the back side 52 of the 
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substrate 44. As shown in FIG. 2E» the conductive vias 68 Although these steps are shown as being performed using a 

comprise openings in the substrate 44 at least partially filled single substrate 44, it is to be understood thai the steps can 

wiib a conductive material, such as me Ul or a conductive be performed at the same time on multiple substrates 44 to 

polymer. As shown in FIG. 2D, the conductors 64 fan out fabricate multiple BOC semiconductor packages 40. For 
irom the conductive vias 68 to the edges 70, 72 of the s example, multiple substrates 44 cm be contained on a panel 

substrate 44. In addition, the conductors 64 include win: similar to a lead frame and the steps to follow can be 

bonding sites 66 arranged in a spaced array along the edges performed on all of the substrate* 44 on the panel. As 

70, 72 of the substrate 44. Preferably ibc a^ndnctors 64 another alternative, multiple serniconductor dice 42 can be 

comprise a highly conductive wire bondable metal such as contained on a semiconductor wafer, and t wafer level 
^PP"' 10 fabrication process can be utilized to attach substrates 44 to 

As shown in FIG. 2D, ihc wire bonding sites 66 comprise Uic dice 42, and to form multiple BOC parfragft? 40 at the 

portions of Ibc condaeiors 64 that overhang the edges 70, 72 same time. In diner case, following the fabrication process 

of the substrate 44. In addition, the wire beading sites 66 arc Ibc panel or the wafer can be singnlatcd into individu al BOC 

located on a backside of the conductors 64. The coofigura- packages 40. 

lion of the wire bonding sites 66 provides access for wire Initially, as shown iq FIG. M» the substrate 44 can be 

bonding tiuo bond wires 74 (FIG. 2B) u> (be conductors 64. provided with a desired thickness T (e.g^ 0.2 mm to 

As shown in FIG. 2B, the bond wires 74 are also wire mm). As previously mentioned, suitable materials for the 

bonded to the die contacts SO on the circuit side 46 or the die substrate 44 include bismalcimkfeHrizine (BT% epexy resins 

42. In addition, an eocapsuUni 78 is molded to the substrate and "FR-5"), and polyimidc resins. These mai^frfc 
44, and to the oUe 42, to form generally rectangular shaped 20 con be formed with a required thickness, and then punched, 

molded segments 54, 86 (FIG. 2A) along the edges 70, 72 machined, or otherwise formed with a required peripheral 

of the substrate 44. The molded segments 84, 86 encapsulate configuration and with required features. In addition, mul- 

and protect the bond wires 74, and tbe associated wire bonds tiplc substrates 44 can be provided on a panel of material 

on the bonding sites 66 and die contacts 50. similar id a leadframe, which can then be singulated into 
As ako shown in FIG. 2B, the BOC package 40 includes 23 multiple BOC packages 40 following the fobricatioa pro- 

an adhesive layer 76 which bonds the substrate 44 lo the die «ess- 

42. The adhesive layer 76 can comprise a double sided The substrate 44 includes the back side 52 and the circuit 

polymer tape such is a lead-on-chip Upc, or a cured polymer side 54, which are tbe major opposing planar surfaces 

adhesive such as an cpoxy, polyimide or acrylic adhesive. thereof. As also shown in FIG. 3A, a pattern of openings 88 
The substrate 44 is bonded lo the die 42 with its circuit side 30 for the conductive vias 68 are formed through the substrate 

54 facing the drcui t side 46 of the die 42 (U-, circuit side 44 from the back side 52 to the circuit side 54. The openings 

to circuit side). 88 can be formed using any suitable process such as laser 

With this arrangement the surfaces of the conductors 64 machining, etching, punching, or drilling. In addition, the 

face inward relative lo exterior portions of tbe BOC package pattern of the openings 88 can match the desired pattern of 

40, and are protected by the bulk of tbe substrate 44. the external contacts 56. 

However, tbe wire hooding sites 66 on the overhanging Next, as shown in FIG. 3B, an electrically conductive 

portions of the conductors 64 are located on ibc opposing material, such as a metal, is deposited into the openings 88. 

inoer surfaces of the conductors 64 to permit access for wire Suitable metals include solder, aluminum, titanium, nickel, 

bonding. In addition, the adhesive layer 76 has a peripheral iridium, copper, gold, tungsten, silver, platinum, palladium, 

outline that is larger than the peripheral outline of the tantalum, molybdenum, and alloys of these metals. The 

substrate 44 to provide support for the wfre bonding sites 66. meiaj can be deposited within tbe openings 88 using a 

Also with this configuration of wire bonding sites 66, a deposition process such as CVD, electrolytic deposition, or 

loop height W2 of the wires 74 is reduced with respect to io cleciroless deposition. A solder metal can be screen printed 

loop height Wl (FIG. IB) of the prior art BOC package 10. 4S in the openings, or drawn by capillary action using a hot 

Specifically, the loop height W2 is reduced by a distance solder wave or a vacuum system- Alternately, rather than 

approximately equal to the thickness T of the substrate 44 being a metal, the conductive material can comprise a 

(i.e., W2<Wi by 1). If a same covering thickness 22 for conductive polymer, such as a metal filled silicone, or an 

covering the wires 74 is maintained (i.e, Zl -22-0. 02 mm isotropic cpoxy. A conductive polymer can be deposited 

to 0.10 mm), then the thickness Y2 of the encapsulant 78, 50 within the openings 88 by screen printing or stenciling, 

and the overall height Y of the package 40 are also reduced followed by curing as required. 

by a distance = approximately equal to the thickness T of tbe As also shown in FIG. 3B, the ball bonding sites 56 can 
substrate 44 (Le.. Y<YP by T). Similarly, with the thickness befbrmedon the back side 52 of the substrate 44m electrical 
YZ or the erjcapsuUm 78 being reduced, a width X2 of the communication with the conductive vias 68. Either a sub- 
sided segments 84, S6 can also be rcdiice d (X2JC1). Tbe 5S active process (e.g., etching through a mask), or an addi, 
BOC package 40 thus has a reduced footprint as well as a tivc process (e.g., deposition through a mask) 4d be used to 
reoucca profile. form me baU ng ^ ^ fn ^ nh^^ embodi _ 

Another advantage of the BOC package 40 is that the mcnt the ball bonding sites; 56 comprise generally square 

molded segments 84, 86 have a more planar exterior surface shaped planar pads. However, other geometrical configura- 

80 than with the prior art BOC package 10; because a depth « uon * we possible. In addition, the ball bonding sites 56 can 

D3 of a recess 82 formed by the molded segments 84, 86 is comprise any suitable metal, such as copper, nickel or gold, 

decreased. In addition, with tbe more planar exterior surface io which the external contacts S8 can be bonded. 

« ^oT^r* 55 ^ 1 !f d . aif0US ? 1 0f ^ As also shown in FIG. 3B, the solder mask 60 can be 

^ * dUX1Dg m ° lding ° f m0Wcd {otmtd °°ibe back side 52 of ibe substrate 44. Toe solder 

segments m, 86 is r^uced. « mask 60 can be formed by initially blanket depositing a 

Referring to FTCS. 3A-3F, steps in a method for fabri- photoimageable dielectric material, such as a negative or 

catmg the BOC semiconductor package 40 are illustrated. positive lone resist, to a desired thickness (e.g«, X y^ 3 ? to 4 
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mils). The pbotoimageabte dielectric material can then be ovea. Because the wires 74 have a reduced loop height the 

exposed And developed lo form the via openings 62, and thickness Y2 (FIG. 2B) of the encapsulaiing reaio 78 ood u» 

cured as required. In Ihc illustrative embodiment the via overall height Y (FIG. 2B) of the package 40 are reduced 

openings «2 align with the ball bonding sites 56 and have the substantially as previously explained 

^JE?r£^^ 5 As also show* in flG. 3f , the extern*] coquets 58 can be 

available from Taiyo America Inc. Carson Cuy. Ncv, under v^j_j .. . u _ j.- *. -t - T v. « ^ 
the trademark "PSR-4000". Another suitable resist is com- bfl11 * a suitable boncing 

mercUUy available form Shipley under the trademark "XP- ?r ?^ ss ' F ° r «*fP Ic * * B ***** contacts 58 com- 
95/jry prising solder balls a solder rcflow process can he employed. 

Next, as shown in FIG. 3C. the conductors * and the wire 30 Iojhiscasc solder flu* can be depodled on the hall bonding 
boodiog sites 66 can be forced oo the cjroiii side 54 of the 10 ^fff JL* ~ tbc . "^fn^JD" 
substrate 44 in a required pattern. A preferred metal for the S^fif^^* 0tt f ^ ***** 

conductors 64 and the wire boodbg sites 66 is copper. One ^i^™* ™ * ^ d * fD ^ ra ^"^^_ fi ^ r 
method for forming the inductors 54 and the ^ bonding SM'^J^^™ ^ £ ^> B *fS 
sites 66 is by laminating, or cladding, a copper foil to ±t lS Slt ^ via openings 62 «, the sokler 

substrate 44, and then etching the copper foil through * ' $ ^^V* f ^ 'T"** ^ 

mask. In this case the copper foil wStaMc a peripteral rt ™ L ^ Allrrn^ly uiher^an a ^der 

outline thai is greater man thTl of the substrate 44^ch thai pfOC f «■ be bonded by 

the bonding sites 66 ovcrijang or project from the edges 70, !™ B 0f bnzm * ****** alternative, a laser 

72ofubc S ubsi«tc44.T^Z^ s ^66 arct ln«^^ _ P"** 55 "»J5 Jj ^commercial ball bumper apparatus 

by the terminal portions of the conductors 64. In addition, 20 «» * ^ * ^ *" T™^ 0 ^ 58 * ^ 
the bonding sites 66 are on the opposing surfaces of the 58 ^ loBer cm compose 

conductors 64 which face away from the circuit side 54 of wcLj or a «>nducUve polymer material, 

the substrate 44. If desired, the wire bonding sites 66 can be In the COlto P leIcd BOC package 40 the external contacts 

plated with a metal such as gold or nickel, to facilitate the « 58 ^ °* used to establish electrical communicarioij with 
wire bonding process. Also, the substrate 44 and the con- ™* integrated circuits contained on the die 42. Id addition, 
ductors 64 can be fabricated from a commercially produced vernal contacts 53 can be used to bond the BOC 

bi-matcrial core, such as a copper clad bismaleimide-triazine package 40 lo a mating substrate such as a module or primed 
(BT) core, available from Mitsubishi Gas Chemical Corp., rirCuiL bt ? anl 

Japan, aa well as Other manufacturer*. A representative 20 ^^fTUlg 10 HGS. 4A and 4B, ao electronic assembly 90 
weight of the copper can be from about 0_5 02 in 2 oz. per constructed with a plurality of BOC packages 40 is iflus- 
squaie foot, trated. In the illustrative embodiment the electronic asscm- 

Next, as shown in FIG. 3D, the semiconductor die 42 and bly 90 _ CDm priscS i * mulU chip module. However, other 
the adhesive layer 76 arc provided. The semiconductor die electronic assemblies can also be constructed using one or 
42 includes the contacts SO in electrical communication with 35 morc of BOC P acka B to 40. The assembly 90 includes a 
the integrated circuits contained op the die 42. In addition, substrate £2, and an edge connector 94 oa the substrate 92. 
depending on the fabrication process the die 42 can com- ^ *ybsirnie 91 also includes a plurality of electrodes 96 in 
prise a singulated die or can be contained on a semicondnc- elecl rical communication with the edge connector 94. The 
lor wafer. For example, if the substrate 44 is contained on a B ? C P a< =bgcs 40 are Bip chip mounted to the substrate 92 
panel with multiple substrates* then singulated dice 42 can 10 ™ lh ^ cxicroal contacts 58 on the BOC packages 40 
be attached to the panel. Alternately, the die 42 can be bonded to the electrodes 96. Because the BOC packages 40 
contained on a wafer with a plurality of dice, and a substrate bavc * overall height Y (profile), the assemMy 90 

44 attached to each die 42 00 the wafer. The adhesive layer *^o has a reduced height YA (profile). 
76 can comprise a double sided adhesive tape, such as Tbus the invention provides aa improved BOC semican- 
pajyimidc tape. Alternately, the adhesive lay«r 76 can com- 45 ducior package, a method Cor fabricating the package, and 
prise a deposited and cured polymer such as an epoxy, a improved semiconductor assemblies constructed with the 
polyimidc, or an acrylic material. In the case of singulated package. While the invention bas been described wuh rcf- 
dice 42 a conventional die attache* can be used to form the crenoc to certain preferred embodiments, as will be apparent 
adhesive layer 76 aod to attach the die 42 to the substrate 44. 10 uose skilled in the art, certain changes and modifications 

no. 3E illustrates ibe die 42 following attachment to the so f *° ^ madc WUDOUl departing from the scope of the 
adhesive layer 76. As shown in JF1G- 3E, the circuit side 46 invention as defined by the following claims, 
of mc die 42 kceatbecii^i^ What is claimed is: 

is in contrast to the conventional BOC package 10 (FIG. IB) ** A 5cmiconducl£,r packag* comprising: 
in which the circuit side of the substrate 18 (FIG. IB) faces * semiconductor die; 

outward. However, the wire bonding sites 66 00 the oppos* 55 * substrate having a first side, an opposing second side 
bg side of the conductors 64 arc exposed to permit access and a peripheral edge, the substrate comprising a ptu- 

Ebr wire bonding the wires 74 to the wire bonding sites 66 faliry of conductors on the first side and bonding sites 

and to the contacts 50 on the die 42. A conventional wire comprising portions ofibe conductors overhanging the 

bonder can be used to wire bond Use wires 74. As previously peripheral edge, and a plurality of external contacts oq 

explained, because the substrate 44 faas an inward facing $0 me scccacJ side in electrical communication with the 
circuit side 54 a loop height of the wires 74 is reduced by the conductors; 

thickness T of the substrate 44. in adhesive layer in contact with the die, the first side and 

Next, as shown in FIG. 3F, the encapsulating resin 78 can the conductocs, bonding the die lo the substraie and 

be molded to the die 42, and to the substrate 44 lo form the supporting the portions; 

molded segments 84, 86. The encapsulating resin 78 can 6$ a plurality of wires bonded to the die and to the bonding 
comprise a Novolac based epoxy formed in a desired shape sites; snd 

using a transfer molding process, and then cured using an a molded segment on the die encapsulating the wires. 
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2. Tbc package of claim 1 wherein the conductors com- 
prise outer surfaces in contact wife the Adhesive layer and 
ibc hooding sites .comprise inner surfaces of the conductors. 

3. Tbe package of claim 1 further comprising an encap* 
sulanl molded to tbe die and the substrain 5 

4. A semiconductor package comprising: 
a semiconductor die; 

a Substrate having a first side, an Opposing second side 
and an edge, tbe substrate comprising a plurality of 
conductors on the first side having portions thereof 10 
OvcrbangiDg the edge, and *. plurality of external con- 
tacts on the second side in electrical communication 
with the conductors, the substrate attached to the die 
with the first side facing towards the die and the second 
side facing away from ihe die; is 

an adhesive layer bonded to the first side, to the conduc- 
tors and to the die; and 

a plurality of wires bonded 10 the portions and to the die. 

5. 'Ihe package of claim 4 blither comprising an encap- 
sulant molded to tbc die and 10 the substrate encapsulating 
the win^ and tbc portions. 

6\ Tbe package of claim 4 wherein tbe external contacts 
comprise balls or bumps in a grid array. 

7. The package of claim 4 wherein the adbc«vc layer 
comprises upe. 

8. The package of claim 4 further comprising a mask on 
tbe second side having openings aligned with the external 
contacts. 

9. Tbc package of claim 4 further comprising a plurality 

of conductive vias in the substrate electrically connecting 30 
tbe external contacts and ihe conductors. 

10. A semiconductor package comprising: 

a semiconductor die comprising a plurality of die con- 
tacts; 

a substrate attached to the die having « thickness and a 
Circuit aide banded to the die; 

a plurality of conductors on tbc circuit side having sur- 
faces bonded to the substrate and portions overhanging 
the Substrate forming bonding sites; 

an adhesive layer in contact with the die, Ihe circuit side 
and the Surfaces of tbe conductors; and 

a plurality of wires bonded to tbe die contacts and 10 the 
bonding sites. 

11. The package of claim 10 wherein the substrate has a 
peripheral edge and the bonding sites comprise portions of 
the conductors overhanging the peripheral edge. 

12. The package of claim 10 further comprising a plurality 
of external contacts on the substrate in electrical communi- 
cation with the conductors. 

13. The package of claim 10 wherein the substrate com- 
prises a polymer resin and glass fibers. 

14. The package of claim 10 wherein the substrate com- 
prises a material selected from tbe group consisting of 
bismaleimide-irizine (BT), epoxy, and polyimidc. 

15. A semi conductor package comprising: 
a semiconductor die having a circuit side and a plurality 

of die con tads On the circuit side; 

a substrate having a first side, an Opposing second side 
and an edge, the substrate comprising a plurality of *o 
conductors on the first side having bonding sites 
thereon overhanging tbe edge, and a plurality of exter- 
nal contacts on tbe second side in electrical communi- 
cation with the conductors, the substrate bonded 10 the 
die with the first side facing the circuit side; 45 

an adhesive layer in contact with the circuit side t the first 
side, ihe conductors and the bonding sites; and 
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a plurality of wires bonded to the bonding sites on tbc 
conductors and to tbe die contacts. 

1$. The package of claim 15 further com pricing a plurality 
of external contacts on the second side in electrical atxa- 
mnnicatkin with the conductors. 

17. The package of claim 15 where io tbc bonding sites 
comprises outer surfaces in contact with the adhesive layer. 

18. Hie package of claim 15 further comprising a rotted 
segment 00 Ibc die and the substrate encapsulatiog tbe wires. 

19. Tbe package of claim 15 wherein the adhesive layer 
comprises a cured polymer. 

20. A board-on-chip semiconductor package comprising: 
a semiconductor die comprising a plurality of die con- 
tacts; 

a substrate attached 10 the die having a circuit side, a back 

side and a peripheral edge; 
a plurality of conductors, on the circuit pot and a phinliry 

of bonding sites comprising poru'onsof tbc conductors 

extending from the peripheral edge?* 
a plurality of external contacts on the back side m 

electrical communication with the conductors; 
an adhesive layer in contact with the circuit side, the 

conductors and the die, and attaching the substrate to 

the die; 

a plurality of wires bonded to the die contacts and to tbe 

bonding sites; and 
an encapsuiant molded to the die and to the substrate 

covering the wires. 

21. The package Of Claim 20 Wherein the adhesive layer 
0*5 a peripheral shape larger than that of the substrate such 
thai tbe bonding sites are supported by the adhesive layer. 

22. Tbc package of claim 20 further comprising a plurality 
of conductive vias in the substrate in electrical communi- 
cation with tbe external contacts and the conductors. 

23. Ihe package of claim 20 wherein the bonding sites 
comprise plating on the portions. 

24. The package of claim 20 further comprising a mask on 
ihe back side of tbe substrate having openings* for the 
external contacts. 

25. Tbe package of claim 20 wherein the external contacts 
comprise balls or bumps in a grid array. 

26. The package of claim 20 wherein the substrate com- 
prises a material selected from the group consisting of 
bismaleimide-u*i2ane (BT), epoxy, and polyimide- 

27. The package of claim 20 wherein tbe adhesive layer 
comprises a polymer tape or a cured potymcx. 

28. An electronic assembly comprising: 

a substrate comprising a plurality of electrodes; 

at least one semiconductor package on the substrate 
comprising: 
a semiconductor die; 

a board having a Grst side, an opposing second side and 
a peripheral edge; 

a plurality of conductors on tbe first side having por- 
tions thereof overhanging the peripheral edge; 

a plurality Of external contacts on the second side m 
electrical communication with the conductors and 
bonded 10 the electrodes; 

an adhesive layer in contact with the die, the conductors 
and the first side; and 
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a plurality of wires bonded lo the portions rod to the 
die. 

29. The assembly of claim 28 wbciein ibe package is flip 
chip mounted to the sub&trzte. 

30. The assembly of claim 28 wherein toe assembly 
comprises a wulti chip module. 

31. The assembly of claim 28 wherein the package further 
comprises an cccapsulaM encapsulating the wires. 

32. The assembly of claim 28 wherein tbc external 
coQiacts comprise balls or bumps in a mid airay. 
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33. Tbc assembly of ctairo 28 wherein the adhesive layer 
comprises a tape or a cured polymer. 

34. The assembly of claim 28 wherein the package further 
comprises a mask do the second side. 

35. Tbc assembly of claim 28 wherein the package further 
comprises a plurality of conductive via* in the board elec- 
trically connecting the external contacts and the cooductoi*. 



PAGE 23^3 ^ RCVD AT 7/13/2004 10:11:49 AM [Eastern Daylight Time] * SVR:USPTO-EFXRF-1/0 ' DNIS:8729306 * CSID:5098383424 * DURATION (mm-ss):07-34^ p 



